The evaluation for the specification errors of asset-pricing models is conducted using numerous characteristic portfolios for the Finnish stock market. The selection of the market is motivated by the atypical setting wherein few firms dominate the total market capitalization and small numbers of stocks are listed. We report diverging risk-returns trade-offs for the average tendencies of the stocks and for the actual growth in the invested stocks. We show Carhart (1997) model produces the smallest pricing errors across all the tested specifications although with different significant risk for EW and VW test portfolios. Deviations in the significant risk factors in the asset pricing tests becomes prevalent for using a simple technique of equally weighted (EW) and value weighted (VW) test assets. We suggest more cautious analyses for markets that have peculiar features instead of generalizing to standard evidence.
Introduction
The success of numerous models in explaining returns on the size-BM sorted portfolios has led to additional checks on the performance of the proposed models and the employed performance metrics.
1 Lewellen et al. (2010) showed that fascinating results can be reported in terms of high cross-sectional OLS 2 . Their study proposes to break the strong factor structure of the size-BM portfolios while adding different characteristic portfolios to the cross-section of test assets among other methodological assessments. How the standardized international evidence is attributed to other capital markets is an interesting topic in its own right. In this study, we report the specification errors of APM for a market with atypical market settings, such as the Finnish stock market.
2
The peculiar attributes of the market include the small number of listed stocks and the domination of a few firms in the total market capitalization. 3 The 10 largest firms comprise more than 80 percent of the total market capitalization; of them, Nokia alone contributed approximately 50 percent in the sample. We argue that the specification errors testing for markets like Finland may hamper the inference to have market wide significance with the usual VW portfolio testing. 4 Concurring with only one type of test portfolios could produce misleading evidence regarding which model/risk consistently explains the return variability to proxy aggregate risk premium across all the stocks/portfolios in the market, given the nonnormal market structure.
Generally, the empirical evidence for the U.S. and other developed markets has no particular departure for using alternating weighting schemes in the construction of test portfolios. The 1 Fama and French (1993) , Jagannathan and Wang, (1996) , Lettau & Ludvigson ( 2001) , among others 2 Hodrick and Zhang (2001) were the first to evaluate numerous so-called "interesting" models using the 5 × 5 size-BM benchmark portfolios. Similar studies ranking model performances with the Hansen and Jagannathan (1997, HJ-distance) distance metric include Durack et al. (2004) , Fletcher and Kihanda (2005) , and Schrimpf et al. (2007) for the Australian, the U.K., and the German stock markets, respectively. 3 The number of stocks available for data construction only rise to 50 in the year 1996 if we ignore the delisted stocks from the analysis. The number of stocks increases to 137 in the 2008 for the studied sample. Our study did not include the dead stocks; therefore, the estimations in the study may suffer from survivorship bias. 4 The Hang Seng Index for Hong Kong, NZSE40 of New Zealand, and The Netherland's CBS are other notable candidates that suffer from this abnormality.
non-effect occurs because no single stock or small number of firms dominates market capitalization to influence model beta risks and subsequent risk premiums over a large period of time. For similar capital markets, we expect that small number of firms may dominate (or limit) the overall yields on the constructed test portfolios as well as the overall orientation of the specification testing. Henceforth, this study carries out the analysis to control for the peculiar market settings and compare the specification errors of the asset-pricing models (APM) using both equally weighted (EW) and value weighted (VW) test portfolios. The study not only contributes to the relevant literature from a market with idiosyncratic characteristics but also supplements the Finnish asset-pricing literature.
5
The conditional specifications are similar to Schrimpf et al. (2007) . The estimations are carried for the period from 1994:07 to 2009:05 using monthly stock returns. We employ the stochastic discount factor-generalized method of moments (SDF-GMM) procedure to allow for time variation in the SDF factors and Hansen and Jagannathan (1996, HJ-distance) based performance metric. We rely on the conventional risk mimicking factors in the literature such as size and value risks proxies of Fama and French (1993) three factor model (FF3) and momentum factor of Carhart (1993) . Given the evidence for the time variation in expected return over time, we allow the CAPM specification to have time varying prices of risks following Cochrane (1996) . If prices of risks fluctuate over the business cycle, we can capture this effect by using variables that are associated with business cycles.
Overall, the specification errors of APM models show that unconditional CAPM is unable to explain the variations in EW and VW portfolio returns. The results display discernible patterns 5 The estimations of Fama and French's (1993) three-factor model and the Carhart (1997) model in this study are the first attempts to carry the parametric testing using Finnish stocks. Vaihekoski (2007) was the only notable study that estimated the conditional risk premia in GMM framework for liquidity risk, but with only six size portfolios. Therefore, his work does not account for the size, value, or momentum related risk factors. Similarly, Pätäri et al. (2010) constructed value portfolios based on data envelopment analysis but without any parametric testing. Therefore, this study has a far larger scope than the reported studies in the Finnish asset-pricing literature. The evidence will show whether the size, value, and momentum effects are present for the Finnish stocks similar to the international evidence, besides the main specification testing of the APM. Otherwise, the asset-pricing literature for the Finnish stock market is extant and generally focuses on the time variation of market beta and pricing of Finnish stocks in international settings using different risk settings (Berglund & Knif, 1999; Vaihekoski 2009; Virk, 2012 factors could influence the pricing kernel for the EW test portfolios. The estimations for the VW portfolios show that the January dummy is the only factor to influence SDF, which is also compensated with a significant risk price.
The results display considerable improvement in suppressing pricing errors by the conditional CAPM specifications if the parameters of the SDF are allowed to vary through time.
The illiquidity-scaled CAPM reduces mispricing for both types of weighted portfolios relative to the pricing errors from the other conditional CAPM specifications, whereas the exchange rate scaled CAPM suppresses specification mispricing only second to the best APM for the VW portfolios. Additionally, the Carhart model has the lowest HJ-distance for both EW and VW test portfolios among all the tested models. The HJ-distance estimates for the Fama and French (1993) model augmented with macro risks and the January-scaled CAPM match the best model performance for the average tendency of firms (EW) and for the actual growth in the capitalization of stocks (VW) respectively. For the Finnish market, unconditional models reduce the cross-sectional mispricing better than the conditional CAPM specifications.
The empirical results show deviation in the significant risk factors becomes prevalent for using a simple technique of EW and VW test assets. This is an important contribution, analyzing markets ridden with peculiar features, when the standard evidence from asset pricing tests is insensitive to such selection of test portfolios. We conclude the benchmark evidence from asset pricing test for these markets should not be taken for granted and more investigative caution should be adopted when analyzing what are the risks that underlie stochastic changes in the return generating processes for all the firms in the cross-section.
The paper is organized as follows. Section 2 delineates the conditional specifications of the SDF-GMM estimations, specification tests, and Fama and MacBeth (1973, FM) price of risk estimations. The construction of data and risk factors is explained in section 3. The discussion of the results and the subsequent robustness checks is provided in section 4. Section 5 concludes the study.
Methods and specification testing

Conditional SDF model
Absence of arbitrage ensures that following pricing relationship exists:
This relationship can be expressed in terms of excess returns as [ + , + ] = . The main essence of this pricing relationship is an existence of stochastic discount factor (SDF) which prices all the assets available in the economy, and is represented as:
Equation (2) shows a conditional linear factor model with parameters and .In the studies of Cochrane (1996) and Hodrick and Zhang (2001) the equation (2) is estimated using lagged linear instruments:
Equation (3) is the unconditional implication of the conditional model, that is, model parameters are assumed constant over time. By substituting equation (3) in equation (1), the unconditional moment condition using the law of iterated expectations is:
In equation (4) 
To keep the estimating of HJ-distance invariant to affine transformations of the SDF factors we incorporated Kan and Robotti (2008) method and normalized SDF representation shown in equation (2) as under
The distribution for the HJ-distance statistic, to test the null hypothesis of = 0, is constructed with the Jagannathan and Wang (1996) method. We also report Hansen's (1982) over identification test to see how well the imposed model conditions fit with the data.
Moreover, we employ the Andrews (1993) supLM test to account for parameter instability in the tested model specifications.
Fama and MacBeth (1973) regressions
The price of risk is estimated with the FM method, whereas Hodrick and Zhang (2001) and Schrimpf at al. (2007) reported the risk premia implied by the SDF-GMM based factor sensitivities. The first stage of the FM procedure regresses portfolio returns onto a set of factors and a constant. The estimated beta risks from the time series regressions are then subsequently used in the second stage cross-sectional setting. The second step runs a crosssectional regression of all the portfolio returns, each month in the sample, using the time series factor loadings such that
The t-values for the risk premiums suffer from errors in the variable (EIV) problem for using generated regressors in the second stage regressions. The conventional FM method does not correct for generated regressors problem, however the computed Shanken (1992) correction factors are not large enough (available upon request). We report the conventional FM method tstatistics for the testing if the factor prices of risks are different from zero.
Data
The number of stocks listed in Finnish market is far less to construct a bigger cross-section as is a case with the U.S or other markets. Therefore this study constructs only six size-BM portfolios, which are also used for the construction of mimicking risk factors, such as SMB and HML. Realizing that this six test portfolios make too small a cross-section we expand its size with other characteristic test portfolios, such as six size-MOM and eight industries portfolios.
This way on the first hand, we have a wider cross-section of returns. Secondly constructing test portfolios this way, places a stern check for the performance of various asset pricing models to price a varied return structure than pricing just size-BM portfolios (Lewellen et al., 2010) .
Construction of test assets
All the data is downloaded from DATASTREAM unless stated otherwise. 6 The portfolio construction process is initiated with size partitioning using market capitalization median break differentiates the size-MOM portfolios from the size-BM portfolios.
The industry portfolios are ranked on a yearly basis with the categorization available from
Talouselama that places a company in a specific industry if it generated 60 percent or more of its net sales in a particular business. Moreover, the test portfolios are constructed with both EW and VW weighting schemes. Ilmanen and Keloharju (1999) 
Risk factors
This study uses an EW market index as the representative market proxy to adjust for the Nokia effect. 7 The monthly EURIBOR rate is used as a proxy for risk free rate and is extended with the monthly HELIBOR rates for the period prior to January 1999. The risk factors SMB, HML, and WML are constructed from the 2 × 3 base portfolios, as the ad hoc method laid in Fama and French (1993) and Carhart (1997) for the Finnish stock returns.
This study also implies number of instrument variables for conditioning CAPM with information that is of interest to the Investors. Such as term structure spread (TS), exchange rate risk (EXR), January dummy, a log-linearized market dividend yield (DY) , and price to earnings ratio (PER). Selection of these variables is motivated from the previous studies such as Ferson and Harvey (1991) , Loughran (1997) and Daniel and Titman (1997) , Hodrick and Zhang (2001) and Schrimpf et al. (2007) . capitalization. These differences in the capitalization of the firms also manifest in the significances of the EW and VW returns on these portfolios. Generally the VW portfolios have are more often higher and significant returns than EW portfolios. Another aspect of the size-BM and size-MOM portfolios is that, they do retain the monotonicity of returns structure that is observed in the U.S. or other markets.
Descriptive statistics
Table 1 Descriptive Statistics
The summary statistics for the EW and VW size-BM, size-MOM and industry portfolios are represented in the Table. The sample period is from 199407:2009:05 with 179 sample observations. The abbreviations for the test portfolios are assigned such that S represents small size portfolios and B is for big size portfolios and L, M, H represents the lowest (30%), middle (40%) and highest (30%) partitions of the data sorted with BM ratio. The L, N and W represents the loser (30%), neutral (40%) and winner (30%) partitions of the data based on previous one year returns (excluding last month return). Letter M is added with SL and BL intersection of the size-MOM portfolios to differentiate from size-BM portfolios, i.e., SL and BL. The first column reports the average number of the firms in a respective portfolio whereas, next two columns specify the %age capitalization coming from top one and top three largest firm(s) as percentage of the corresponding portfolio capitalization. Column IV lists percentage weights of the portfolios constituting as proportion of total market capitalization. In columns 5 and 6 percentage simple mean returns for EW and VW portfolios are reported correspondingly. along with the tabulated t-ratios presented in () calculating associated standard errors with formula /√ . The significant mean returns at 10% significant values are highlighted in bold. The next two columns report the %age standard deviations for EW and VW portfolios respectively. Likewise the next two columns presents the p-values for normality of the EW and VW portfolios tested with JB (Jarque and Bera) test respectively. The last column reports the t-statistic against the null that difference between EW and VW portfolio is zero. Vaihekoski (2004) described low average dispersion across size portfolios, different to results in this study. The non-conformity could be owing to different sample periods or due to inclusion of delisted stocks. The most compelling reason for the observational differences is the use of logarithmic returns in his work rather than the simple relative returns used in this study.
The continuously compounded returns are not linearly additive across the portfolio components, which is a well-reported drawback (Campbell, Lo, & Mackinlay, 1997) . 8 We further estimate the significance in the difference of means between the EW and VW portfolios by the t-test. 9 The significant differences show that both the portfolios constructed with alternating weighing schemes follow independent return paths overtime. The statistical significance of the difference in mean returns strengthens our expectation to look for specification errors of APM using EW and VW portfolios separately, given the peculiar market dynamics.
Estimations and Discussion
Unconditional models
The results for the unconditional models using EW portfolios are presented in panel A of Table   4 . The work horse SDF estimations display the negative correlation of the market factor with the pricing kernel, which, in theory, is positively compensated risk. However, the estimates suffer from large sampling errors, and the 2 -test rejects the null. The specification has highest HJdistance and the parameter stability test rejects the null at 5 percent critical values. The value factor remains persistent in affecting the SDF and commanding a positive premium across FF3
and Crahart specification for EW test portfolios. The estimates for remaining risk factors are theoretically plausible however insignificant. The fit of the Carhart model is boosted with stable model parameters, least HJ pricing errors among the unconditional models. Furthermore, the FF3 specification among multi factor specifications suffers from parameter instability.
We augment the FF3 model with the term structure of interest rates and exchange rate risk, and label it FF5. The specification has smallest HJ-distance (34 percent) comparable to that of the Carhart model and has the highest R 2 with stable model parameters. The results with VW portfolios (Table 4 panel B) and the important divergence than the estimations using EW test portfolios is non-prevalence of the value factor and significance of market factor which affects portfolios. The bias implies that logarithmic returns underreport the gains and over-report the losses of the constituent stocks in the respective portfolios.
9 Following an anonymous referee, we pooled the stock data from New Zealand, Hong Kong and the Netherlands and create 10 EW and VW size portfolios. Simple differences in means show stark dissimilarities in the returns of small and high capitalization portfolios than their EW counterparts. The tstatistic for the differences in mean is statistically different from zero for 7 out of 10 size portfolios. Unreported results are available upon request.
the pricing kernel and commands a significant risk premium across all the unconditional models. Moreover, the size factor influences in the FF3 model and is borderline significant at 10 percent in FF% specification, whereas the momentum remain unable to relate with the model SDF. Furthermore, the macro factors remain trivial for the VW portfolios.
The dissimilarity in evidence displays the differences in the returns generating processes for the average firm effect (EW) and the fate of invested capital respectively (VW). Such that average firm effect is better explained by value factor, but growth in inveted wealth is better explained by the market factor. Nevertheless, for capitalized portfolios, the CAPM is still unable to suppress cross-sectional mispricing, unlike the portfolio-based models.
Conditional CAPM
Hodrick and Zhang (2001) noted that the conditional models are attractive for surrogating the time varying risk premiums that are otherwise unavailable with the unconditional testing.
However, the conditional tests more often suffer from parameter stability and for employing additional degrees of freedom (Ghysels, 1998) . The model parameters increase geometrically with the number of conditioning variables. Therefore, given the small sample we condition only the single factor CAPM specification.
The SDF-GMM and price of risk estimations for the EW and VW portfolios are presented in Table 5 and Table 6 respectively. The role of scaling variables is to improve the misspecification of the unconditional CAPM compared to the competing multi-factor models.
Generally, the joint zero mispricing null for the FM regressions is rejected across all the specifications except for the illiquidity-scaled CAPM as is shown in Table 5 . Moreover, the estimate for the market beta risk is always positive yet insignificant. The first instrument used for the conditional CAPM specification is TS. The results suggest the term structure scaled model does not suppress the cross-sectional mispricing and so does a EXR scaled CAPM model. Important results are such that the DY scaled model has a R 2 value comparable to that of FF3 model and the positive compensation with increasing PER provides predictions contrary to conventional wisdom (Campbell & Shiller, 1988) .
The price of risk estimations using January dummy show a large R 2 value compared to the FF3 model, but the January dummy neither influences the pricing kernel nor reduces the mispricing. Moreover, the SDF-GMM estimation suffers from parameter instability. Assuming
, as the expected market illiquidity, the positive premium highlights an overall compensation for bearing the average state of market illiquidity, although it is insignificant.
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The interaction term between market factor and expected illiquidity is negative and is significant with conventional t-values. The illiquidity scaled CAPM performs well for the EW portfolios and has the lowest among the scaled specifications however suffers from parameter instability as indicated by the Andrews (1993) supLM test.
The model parameters are stable for the conditional CAPM specifications using VW portfolios except for the PER scaled specification, as reported in Table 6 . The other notable generalization is the significance of premia on market beta risk across all the scaled market model specifications, contrary to the evidence in Table 5 . The simplifications for the scaled CAPM are consistent with the estimations of the unconditional models using VW test assets.
The TS-CAPM significantly prices the term structure risk and the interaction term. The significance of the term premium highlights that investors demand higher returns on stocks for positive increases in the TS. However, the term risk factor does not affect the pricing kernel 10 We assume lagged as the expected market liquidity for its high persistence to generalize explanations for the expected state of market illiquidity.
Table 4 Fama-MacBeth (1973) and Conditional SDF-GMM regressions (II)
The Table reports the conditional CAPM estimations for the EW portfolios with Fama-MacBeth (1973) procedure and SDF-GMM regressions during the sample from July, 1994 till May, 2009. The Table is divided into 9 sub panels. Each panel is numbered under heading IV-CAPM, where IV is the instrument variable used for the condition the unconditional CAPM. The factor risk premiums λIV, λm, and λIV.m, are the premiums for the conditioning variables, market factor and interaction term of both respectively for the scaling variable as labeled in each sub panel. Similarly, the estimates under bIV, bm, and bIV.m manifest the SDF factor sensitivities in the corresponding scaled CAPM specification. The t-values for the estimates from both regressions are given in ().The first two rows of each partition provide the FM based factor risk premiums and t-values computable from the time series of cross-sectional estimates in the 2 nd stage FM regressions. The χ 2 (N-1) statistic and the average R 2 are presented as performance measures for the FM regressions. The χ 2 statistic is distributed with N-1 degrees of freedoms tests if the cross-sectional pricing errors are jointly zero. The 5 th and 6 th row in the sub panel present the parameters of the respective model SDF with GMM t-values respectively. The Andrews (1993) parameter stability test, Hansen (1982) over identification test and the Hansen and Jagannathan (1997) distance specification measures for the SDF-GMM estimations are notated with supLM, JT-test and δHJ. The supLM test failing to reject the null hypothesis of no structural shifts in the model parameters are presented in bold with the tabulated pvalues in Andrews (1993) The most compelling performance is documented for the January-scaled CAPM using the VW portfolios. The estimations document a difference in the premiums for the month of January and the other months of the year. The evidence is consistent with Heston et al. (1999) for the European stocks. However, the implications are not similar to the U.S. market, as reported in Denial and Titman (1997) , because the higher returns in January display more correspondence to the large capitalization stocks (the short side of size effect) than the BM effect. Importantly, the specification reduces the mispricing to similar levels, as with the best performing Carhart model. The results for 'January effect' from the Finnish market are contrary to the US evidence: using EW test portfolios (the best chance for value stocks, and small size Farnsworth et al. (2002) . The model SDF, +1 (), series is calculated using the one step SDF-GMM parametric solutions, ̂, used in the estimation of HJ-distance measure.
is the lagged difference between long rate series and one month EURIBOR series, is the change in euro against USD at time and is the aggregated market dividend yield. The is the price to earnings ratio for the market index and is aggregated market's price impact to the euro volume traded. The Farnsowrth et al. (2002) diagnostic estimates of fitted pricing errors are presented under panel A and B respectively. The first vertical partition of the Table presents the results using EW portfolios and the 2 nd half with the VW portfolios. The average standard deviation of projected pricing errors along with the minimum and maximum estimates using 20 excess portfolio returns and risk free rate proxy are given against each model tagged row. The lower average shows a particular model performs better in capturing the time series variability of asset returns in comparison to the results reported for other tested models. The over identification test statistic has large p-values and is unable to reject the null. However, the model is comparable to better performing models in terms of HJ-distance, if not the best.
Equally weighted portfolios
Overall, the estimations for the VW portfolio highlight the fact that the market factor is persistent in influencing the specification pricing kernels with plausible risk compensations.
Besides the implicit significance of the January effect for large capitalization firms, other important factor risks include EXR and ILLIQ-scaled market factors for both EW and VW portfolios. The results show that the misspecification of the static CAPM can be improved if the parameters of the scaled SDF are allowed to vary through time. However, the scaled CAPM specifications usually fail to capture the average tendency of the firms, except for the illiquidityscaled CAPM. The dismal performance of the conditional-CAPM for EW portfolios highlights the lowness of conditioning variables in the predictability regressions (Table 3) . However, the employed information variables performed much better for the capitalized portfolios, compared to the EW portfolios, in suppressing cross-sectional mispricing. Moreover, the varying risk explanations and differences in HJ-distances emphasize the otherwise shortcoming of generalized evidence for markets such as Finland.
Additional tests
In order to test the stability of the SDF-GMM estimations, we perform additional diagnostic tests. The first robustness test focuses on the time series predictability of the spreads on the test assets as proposed by Farnsworth et al. (2002) . The results for the dynamic model performance are reported in Table 5 . The linear projections show that the January-scaled CAPM is most successful in capturing the time variations in EW portfolio returns among all the tested specifications, followed by the Carhart model and the unconditional CAPM. The second diagnostic checks if a set of factors are important for pricing assets compared to another set of risk factors. Hansen's (1982) statistic rejects the null hypothesis against a nonspecific alternative. Cochrane (1996) suggested testing a model against a specific alternative and proposed a likelihood-ratio (LR) test.
The LR test (Table 6 ) for EW portfolio returns shows that all the nested models are rejected against the pricing ability of the SMB and HML, excluding the ILLIQ-CAPM specification. The significance of the test statistic is highly robust (1 percent level) for the restricted unconditional and conditional specifications. The results with the LR test shows SMB and HML drives away the unsuccessful model SDF, except the ones that have fared well in suppressing the crosssectional mispricing and therefore report the stability of the results in the sections 4.1 and 4.2.
We also estimate all the models, excluding industry portfolios for robustness: the main evidence remains consistent (results available upon request).
Conclusions
This study accounts for the peculiar characteristics of small stock markets in analyzing the specification errors of asset-pricing models. Stock markets such as Finland are severely affected by carrying proportionally large capitalizations weights from one or a few firms and/or a small number of listed stocks. We hypothesize that because of the peculiar structure of small markets, the usual evidence with VW or EW portfolios will lack the overall picture for the economic wide risks. The horse race specification error testing among the tested APM for the Finnish market follows Hodrick and Zhang (2001) and Schrimpf et al. (2008) for the U.S. and the German stock markets respectively. Furthermore, the results in the study pass a far stricter test for using different characteristic portfolios as suggested by Lewellen et al. (2010) in the related literature.
We report that performance of the unconditional CAPM specification could be improved if the parameters of the SDF are allowed to vary through time using certain conditioning variables.
The size and value risk significantly affect the pricing kernel for the EW portfolios, whereas for the value weighted test assets market factor influences the model SDF persistently. Overall, the Carhart model produces the lowest HJ-distance among all tested models for both types of weighted portfolios. Similar evidence in suppressing mispricing is also reported by the FF5 model and the Jan.-CAPM for EW and VW portfolios respectively. Additionally, the diagnostic checks consolidate the evidence for better performance of the Carhart model.
The diverging persistence of risks elucidates the need for accounting the average stock sensitivity (EW) and the overall growth in the invested wealth (VW) separately for a market like
Finland. The empirical results show deviation in the significant risk factors becomes prevalent for using a simple technique of EW and VW test assets. We conclude the benchmark evidence from asset pricing test for these markets should not be taken for granted and more investigative caution should be adopted when analyzing what are the risks that underlie stochastic changes in the return generating processes for all the firms in the cross-section. The results highlight the need for specification error testing from independent financial markets to report the impact of varying dynamics at play in atypical markets.
